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Introduction {#s1}
============

Adequate physical activity or exercise is associated with many physical and physiological benefits including reducing the risk of several chronic diseases such as diabetes, heart disease, and obesity^[@R1]-[@R3]^. Individuals with cancer, diabetes, cardiovascular disease, depression, and obesity can benefit from physical activity^[@R3]-[@R7]^. People who are physically active also tend to live longer ^[@R2]^.

According to the 2008 Physical Activity Guidelines for Americans, individuals need two types of physical activity each week to improve and maintain health, namely aerobic and muscle-strengthening^[@R8]^. Achieving more than 30 min of vigorous activity for five days during the week along with two days of muscle strengthening exercises is recommended for most adults. Only one in five adults achieves the recommended level of physical activity^[@R8]^. Only 18% of African American adults and 16% Hispanic adults meet the requirements compared to 23% of white adults ^[@R2]^. Based on CDC's Health Statistics, 2011-2014, only 36% of African American women are achieving the recommended level of physical activity ^[@R8]^.

African Americans are disproportionately impacted by diseases that are reduced through physical activity ^[@R9]-[@R11]^. They have a higher prevalence of obesity compared with any other ethnic group^[@R10]^. They have the highest prevalence of hypertension and diabetes^[@R6]^. In general, due to their increased susceptibility to negative health conditions, African American women need to be more physically active^[@R3],[@R5]^. Unfortunately, they typically do not meet the recommended level of daily exercise ^[@R3],[@R5],[@R12]^.

Researchers have identified social and personal obligations, mental fatigue, unsafe communities, limited fitness facilities, lack of social support and even hair management among the numerous barriers preventing African American females' physical activity engagement^[@R3],[@R8],[@R12]^.

Since African-American are the least likely to volunteer to participate in exercise programs offered in their communities, physical activity interventions should address multiple factors explored at various levels of their environment^[@R9],[@R12]^.While theory-based interventions may not work for all, theory-based interventions promoting physical activity behavior change must be adaptive addressing the unique needs of the participant^[@R3],[@R13]^. Theory-based interventions were done based on the constructs of social cognitive theory and transtheoretical model to increase the level of physical activity in African American women ^[@R14]^. Popular theories are limited when applied to modify health behaviors. Cognitive theories, as related to weight-loss, had not led to better understanding or predictability of weight-loss outcomes ^[@R15]^. The best model will account for criterion variance, exhibit determinants of behavior change and has solid predictability ^[@R16]^. A criticism of the health belief model and the transtheoretical model was provided, on the basis that they focus only on individual level behavior change ^[@R17]^. A new theory was introduced, multi-theory model (MTM) for health behavior change ^[@R17],[@R18]^.

The purpose of this cross-sectional study was to assess the utility of MTM to predict physical activity behavior in African American women.

Methods {#s2}
=======

Theoretical Framework {#s2-0-1}
---------------------

The MTM for health behavior change has been empirically tested with a wide range of behaviors and target populations^[@R17],[@R19]-[@R22]^. The MTM aims to address both initiation and sustenance of health behavior. MTM has three constructs for initiation of physical activity which are participatory dialogue in which advantages of indulging in a changed behavior outweigh its disadvantages, behavioral confidence, and changes in physical environment. Behavioral confidence is somewhat similar to self-efficacy because the belief and confidence is one's ability to exercise is partly internal. However, behavioral confidence can also come from external sources^[@R17],[@R18]^. Changes to the physical environment entail ensuring the tangible world is prepared and equipped to support the effort to change the behavior. The physical environment must be obtainable, available, accessible, convenient, and provide ready resources ^[@R17],[@R18]^.

There are three constructs for sustenance of physical activity or long-term modification of behavior namely emotional transformation, practice for change, and social environment. Emotional transformation relies on the individual's ability to guide his feelings towards a goal and not succumb to self-doubt. Practice for change consists of the steps or actions such as leaving your gym bag in the car to facilitate going to fitness session. The final construct, change in social environment, entails establishing reinforcement within the immediate supportive environment and building relationships to help goal attainment. The behavior change theory incorporates cognitive, conative, and environmental empirically tested components from existing theories ^[@R17]^. The pros of MTM are that it is parsimonious, uses proven constructs, does not have shared variance between constructs, focuses on modifiable constructs, breaks down the behavior change into pragmatic initiation and sustenance (maintenance) components, and is evolving. The cons of this model are that changes in social environment construct are contended by some social psychologists to play a role in initiation model as well, it seems to be a refinement of the popular PRECEDE-PROCEED model, does not have empirical interventional studies to its credit yet and no comparative studies of this model with other models have been undertaken yet ^[@R18]^.

Study Design {#s2-0-2}
------------

This study utilized a cross-sectional design. Since the theory already provided clarity on independent and dependent variables, this design could be used. The independent variables were the constructs of MTM and the dependent variables were the initiation and sustenance of physical activity behaviors.

Population and Sample {#s2-0-3}
---------------------

The study was designed to capture a sample of African American women for testing MTM. In this cross-sectional study, African American women aged 18 yr and older were recruited at various locations (primarily churches) of Jackson, a large city in Central Mississippi during a six-month period in 2016. The adult participants did not have any medical conditions to prevent them from being physically active and had not engaged in 150 min or more of physical activity in the past week. There were screening questions in this regard. The valid and reliable survey was administered to a quota sample of 156 women either in person or via a Qualtrics link sent through an e-mail. Sample size was estimated using G\*Power as 141 with an alpha of 0.05, power of 0.80, effect size of 0.08 (medium) and number of predictors as the three constructs for each of the two models.

All participants completed an informed consent and the study received approval from the Jackson State University Institutional Review Board.

Instrument {#s2-0-4}
----------

This study utilized a 38-item valid and reliable questionnaire. The survey instrument was developed for college students and adapted for African American women ^[@R20]^. Face and content validity of the questionnaire had been established by a panel of experts (n=6) in the area of health behavior, health promotion, and health education. Flesch-Kincaid grade level of the study instrument was 6.3. Demographics assessed were age, education, income, and working status. The constructs of the multi-theory model for health behavior change was assessed by the following questions.

Advantages component of participatory dialogue were assessed with the five questions. The participants were asked if you participate in more than 150 min of moderate to vigorous intensity aerobic physical activity every week you will "be healthy", "be relaxed", "get sick less often", "have more energy", and "enjoy life more". The choices ranged from never (=0) to always (=4). The scores for each question were summed to obtain a total possible score for advantages (ranging from 0 to 20).

Disadvantages component of participatory dialogue were assessed with the five questions. The participants were asked if you participate in more than 150 min of moderate to vigorous intensity aerobic physical activity every week you will "be tired", "not have enough time for work", "not have enough time for leisure", "have to pay for facilities", and "get injuries". The choices ranged from never (=0) to always (=4). The scores for each question were summed to obtain a total possible score for disadvantages (ranging from 0 to 20). The difference of the advantages minus disadvantages established the score for construct one, participatory dialogue.

The second construct, behavioral confidence was assessed with five questions. For example, "How sure are you that you will be aerobically physically active with moderate to vigorous intensity for 150 min this week?" The choices ranged from not sure at all (=0) to completely sure (=4). The scores for each question were summed to obtain a total possible score for behavioral confidence (ranging from 0 to 20).

The environment for which the participants were likely to exercise was assessed with three questions. Participants provided input on the likelihood of accessing an exercise facility, utilizing the equipment in a fitness facility and being able to afford a desirable work out location. The responses ranged from not at all sure (=0) to completely sure (=4). The scores for each question were summed to obtain a total possible score for physical environment (ranging from 0 to 12).

In order to assess initiation construct, participants were asked: "How likely is it that you will increase your aerobic PA to 150 min in the upcoming weeks?" Response to this item ranged from not at all likely (=0) to completely likely (=4).

Emotional transformation was assessed using three questions. For the construct of emotional transformation, the participants were asked: "How sure are you that you can direct your emotions/feelings to the goal of being aerobically physically active for 150 min every week?" Participants selected not sure at all (=0) to completely sure (=4). The scores for each question were summed to obtain a total possible score for emotional transformation (ranging from 0 to 12).

Practice for change was assessed using three questions. The practice for change construct was determined by asking the participants how likely they felt about regulating their own self-doubt or motivating themselves to overcome barriers to physical activity. Participants selected not sure at all (=0) to completely sure (=4). The scores for each question were summed to obtain a total possible score for practice for change (ranging from 0 to 12).

To access changes in social environment construct, three questions required the participants to answer how sure they were about acquiring help towards sustaining the physical activity. Participants selected not sure at all (=0) to completely sure (=4). The scores for each question were summed to obtain a total possible score for social environment (ranging from 0 to 12).

The final question, "How likely is it that you will increase your aerobic PA to 150 min every week from now on?" assessed sustenance or long-term implementation of aerobic physical activity. Response to this item ranged from not at all likely (=0) to completely likely (=4).

The face and content validity were established by a six-member panel (n=6). Upon their review, the instrument was revised slightly. Confirmatory factor analysis (CFA) was applied to test construct validity^[@R20]^. The Cronbach's alphas were calculated for each subscale to determine the reliability.

Data Analyses {#s2-0-5}
-------------

The independent variables were the constructs of MTM operationalized as interval/ratio scores and dependent variables were initiation and sustenance of physical activity behavior also operationalized as interval/ratio score. Stepwise multiple regressions were utilized to analyze the survey data. Descriptive statistics were used to analyze the demographic information and describe the data using frequencies and percentages for categorical variables and means and standard deviations for metric variables. All data were analyzed using IBM SPSS (ver. 23 (Chicago, IL, USA).

Results {#s3}
=======

The descriptive statistics are summarized in [Table 1](#T1){ref-type="table"}. A total of 156 participants submitted the completed survey. The participants were all African-American women ranging, 18 yr of age to 80 years. The average age was 42.67 yr (SD: 11.21). Moreover, 92.3% (n=144) of the women were employed. The participant's education level varied from some high school (n=3; 1.9%) to graduate/professional training (n=69, 44.2%). Almost 38% indicated income less than \$40000 per annum.

###### Socio-demographic characteristics of the participants, n=156

  ------------------------ ------------ -------------
  **Socio-demographics**   **Number**   **Percent**
  **Working Status**                    
  Employed                 144          92.3
  Unemployed               10           6.4
  **Education**                         
  Some high school         3            1.9
  High school graduate     5            3.2
  Some college             29           18.6
  College graduate         50           32.1
  Graduate/Professional    69           44.2
  **Income (\$)**                       
  \<40000                  57           37.5
  40000-64999              54           35.5
  65000-79999              12           7.9
  80000-100000             16           10.5
  \>100000                 13           8.6
  ------------------------ ------------ -------------

Regarding construct validity, all subsets produced one-factor solution with an Eigenvalue greater than 1 and substantive factor loadings, except disadvantages of physical activity. However, disadvantages scale has been found construct valid in previous study, so no changes were made. Cronbach's alpha coefficients ranged from 0.57 to 0.93 ([Table 2](#T2){ref-type="table"}).

###### Cronbach's alpha coefficients, n=156

  --------------------------------------- ----------------------
  **Constructs**                          **Cronbach's Alpha**
  Participatory Dialogue: Advantages      0.85
  Participatory Dialogue: Disadvantages   0.57
  Behavioral Confidence                   0.86
  Change in Physical Environment          0.80
  All constructs of Initiation Model      0.78
  Emotional Transformation                0.93
  Practice for Change                     0.83
  Change in Social Environment            0.74
  All Constructs of Sustenance Model      0.90
  All Constructs                          0.90
  --------------------------------------- ----------------------

Descriptive statistics for constructs of the MTM are presented in [Table 3](#T3){ref-type="table"}. The mean of 13.55 units (SD: 3.76) for the construct of advantages suggests that participants' attitude towards physical activity was moderately beneficial and would be likely to initiate behavior change to incorporate physical activity. For the construct of disadvantage, the mean of 7.73 units (SD: 3.16) suggests the participants recognized relatively fewer disadvantages for being physically active. Based on a mean of 8.54 units (SD: 4.93) denotes that participants were somewhat confident in their ability to engage in physical activity. A mean score of 6.72 units (SD: 3.56) for the changes in physical environment construct denotes the participants' unlikelihood to change the environment to work out. The initiation of behavior means score was 1.75 units (SD: 1.79, range 0-4) which demonstrate that the participants were somewhat likely to start engaging in physical activity in the upcoming weeks. Directing their emotions to engage in physical activity was demonstrated by a mean score of 6.40 units (SD: 3.36) for emotional transformation. The construct of practice for change means score was low at 4.88 units (SD: 3.13) suggesting that the participants were not sure if they were prepared to maintain physical activity. A mean score of 4.72 units (SD: 3.20) for the construct of changes in social environment demonstrated a moderate level of comfort obtaining help and support from friends and family members to become involved in physical activity. The sustenance behavior had a mean of 1.65 units (SD: 1.15, range 0-4) which denote that the participants would be less likely to maintain the required 150 min of aerobic physical activity on a long-term basis.

###### Descriptive statistics for constructs of the multi-theory model (MTM), n=156

  ---------------------------------------------------------- -------------------- -------------------- ---------- --------
  **Constructs**                                             **Possible range**   **Observed range**   **Mean**   **SD**
  Initiation of Physical Activity                            0 to 4               0 to 4               1.75       1.79
  Participatory Dialogue: Advantages                         0 to 20              0 to 20              13.55      3.76
  Participatory Dialogue: Disadvantages                      0 to 20              0 to 16              7.73       3.16
  Participatory dialogue: advantages - disadvantages score   -20 to 20            -12 to 17            5.81       4.87
  Behavioral Confidence                                      0 to 20              0 to 20              8.54       4.93
  Change in Physical Environment                             0 to 12              0 to12               6.72       3.56
  Sustenance of Physical Activity                            0 to 4               0 to 4               1.65       1.15
  Emotional Transformation                                   0 to 12              0 to 12              6.40       3.36
  Practice for Change                                        0 to 12              0 to 12              4.88       4.88
  Change in Social Environment                               0 to 12              0 to 12              4.72       4.72
  ---------------------------------------------------------- -------------------- -------------------- ---------- --------

The results of the regression analysis of the initiation model and sustenance model are summarized in [Table 4](#T4){ref-type="table"}. All MTM construct variables were significant for initiation of behavior. Approximately 32.7% of the variance in physical activity initiation was identified through the multiple regression analysis. The three constructs of advantages outweighing the disadvantages or participatory dialogue, behavioral confidence and changes in physical environment were appropriate for explaining the initiation of physical activity among the African-American participants. Emotional transformation and changes in social environment as items explained 38.8% of the variance in physical activity sustenance.

###### Parameter estimates for the final regression model for initiation and sustenance of physical activity as predicted by constructs of Multi-Theory Model (MTM), n= 156

  --------------------------------- ------- ------------ ------- --------------------
  **Variables**                     **B**   **SE** ~B~   **β**   ***P*** **-value**
  Initiation of physical activity                                
  Advantages minus Disadvantages    0.038   0.017        0.156   0.029
  Behavioral Confidence             0.100   0.017        0.410   0.001
  Changes in Physical Environment   0.072   0.024        0.216   0.004
  Sustenance of physical activity                                
  Emotional Transformation          0.166   0.024        0.492   0.001
  Practice for Change               \--     \--          \--     0.109
  Changes in Social Environment     0.082   0.025        0.230   0.001
  --------------------------------- ------- ------------ ------- --------------------

R square (Adjusted R^2^) for initiation and sustenance of physical activity was 0.340 (0.327) and 0.396 (0.388), respectively

B= unstandardized coefficient; SEB = standard error of the coefficient; β = standard coefficient

Discussion {#s4}
==========

The purpose of this study was to test to what extent MTM could predict physical activity behavior in African American women. The MTM successfully predict physical activity among the sample of 156 African American women. The findings of the empirical testing showed that all constructs for physical activity initiation were predictive for initiation of physical activity behavior, which is in consonance with a previous study ^[@R20]^. All the three constructs of MTM were successful in predicting substantial amount of variance (32.7%) in intent for initiating physical activity in sedentary African American women. The physical activity sustenance model resulted in only two of the constructs: emotional transformation and changes in social support. The construct of practice for change was not predictive for sustaining physical activity. The two constructs from sustenance model were significant and accounted for substantial proportion of variance in intent to continue physical activity behavior. The construct of practice for change was not significant due to measurement error or maybe this construct is not that important for this target population. African American women in this study were aware of the advantages and disadvantages of physical activity and therefore the construct was an acceptable predictor of PA initiation. Addressing other factors such as time management and access to facilities were essential to successful PA interventions and programs ^[@R9]^. An association was found between neighborhood characteristics and the level of physical activity among its African American participants ^[@R23]^. The research found a direct correlation between increasing neighborhood median income with increasing physical activity and indirect correlation between increases in the number of renters in the neighborhood with low physical activity among the participants ^[@R9]^. Existing research reinforces the current study finding of the MTM construct, changes in physical environment, being significant for the initiation of physical activity. The physical environment for conducting exercise affects whether African American women are obliged to initiate PA.

The construct of behavioral confidence is similar to self-efficacy. Self-efficacy was frequently related to physical activity and that future intervention focused on increasing physical activity should target self-efficacy ^[@R24]^. Self-efficacy was a critical component of changing behavior, particularly with physical activity ^[@R25]-[@R27]^. One's confidence for implementing PA is important and that was evident in the current study. Once the individual has started engaging in physical activity, it is necessary to promote a path for continuing to be active. Emotional transformation refers to directing one's feeling to remain committed and focused on the goal ^[@R17]^. Emotional transformation showed as a predictor of sustained physical activity among the African American participants. While studying the relationship between loneliness and physical activity, an association between loneliness and one's ability to regulate and control emotions was identified ^[@R28]^. An individual with low ability to regulate one's emotions was associated with loneliness but also a low level of physical activity. Further evidence was given to the need for social support and engagement for African American women seeking to participate and maintain physical activity ^[@R28]^. Several studies document the role of social support for sustaining physical activity among women ^[@R29]-[@R32]^. In the current study, the construct of changes in social support was significant for predicting physical activity maintenance among African American women. African American women are more likely to engage in exercise if they have support from family and friends or simply being free of adverse and negative criticism from their social circles ^[@R29],[@R32]^.

The three constructs of initiation and two constructs of the sustenance models accounted for a significant percentage of the variance in physical activity behavior among the African American female participants. The multi-theory model is a useful framework for predicting physical activity health behavior change and may be suitable for other target populations as also shown in a sample of college students ^[@R20]^.

This study also has some potential deficiencies acknowledged. It focused on African American women, which may not exactly reflect response of women in other ethnic groups. More such studies should be carried out across the US with women of other ethnicities. The non-representative sample limits the generalizations made. Moreover, because of self-reported nature of data, influence of social desirability bias cannot be ruled out. Additionally, as a self-report study, some participants included false or exaggerated responses. African American women have varying attitudes towards physical activity compared to others and often will not see the value of exercise as a mandatory part of their day. Finally, due to cross-sectional design of this study, one cannot draw causality or directionality between MTM variables and physical activity among African American women. The participants-initiated exercises and factors to maintain the physical activity are circumstantial. In future, longitudinal designs should be considered to provide more concrete evidence of cause and effect relationships.

Conclusions {#s5}
===========

Studies exploring barriers to and motivators for physical activity participation in African Americans have found a variety of personal, interpersonal, and environmental factors influence physical activity behavior in this population. The MTM for health behavior change is effective at the individual, group, and community levels ^[@R17]^. Researchers uniting the best components or constructs of the various models and integrating them is an approach to theory evolution ^[@R16]^. The MTM successfully explained nearly 40% of the variance between the independent variables and dependent variable. It is not enough to examine the likelihood of behavior change by simply looking at individual choices but including in the theory, other factors such as the environment and systems in which the individual functions ^[@R33]^. African American women face specific barriers that prevent their involvement in exercise^[@R9]^. MTM appears to be a robust theory suitable for serving as a framework for addressing the various factors impacting health decisions for the population. The MTM for health behavior change may be acceptable for designing physical activity programs for African American women. Behavior change interventions based on the MTM can build upon constructs that affect the individual's confidence level, the social connections, and physical environment. The constructs of MTM are helpful in both initiation and sustenance of physical activity behavior in African American women and must be verified in future interventions. Future studies need to look at these constructs applied to community-based, culturally appropriate interventions for African American women as well as other subsets of the population.
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Highlights {#s9}
==========

-   African American women typically do not meet the recommended level of daily exercise.

-   MTM may be acceptable for designing physical activity programs for African American women.

-   Participatory dialogue, behavioral confidence, and changes in physical environment predicted initiation of physical activity.

-   Emotional transformation and changes in social environment predicted sustenance of physical activity.
